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Abstract (Basic): JP 5114724 A 

The structure has a pair of n-type impurity areas (103) in between which a channel area is 
provided. Above the channel area, a gate electrode (105) is formed via a gate insulating film 
(102). An oxide layer (104) is formed surrounding the gate electrode. 

An LDD area (107) is formed on either sides of the channel area by self aligning technique, 
using the gate electrode as mask, to a predetermined width. The n-f type impurity area (106) is 
formed on either sides of the channel area separated from the LDD area, and has higher dopant 
concentration compared to the LDD area. 

USE - For microprocessor, microcontroller, microcomputer, semiconductor memory. 
ADVANTAGE - Enables width of LDD area to be controlled within predetermined range. 
Obtains gate electrode with high aspect ratio. Unnecessitates formation of insulating film and 
anisotropic etching. US 5913112 A 

The structure has a pair of n-type impurity areas (103) in between which a channel area is 
provided. Above the channel area, a gate electrode (105) is formed via a gate insulating film 
(102). An oxide layer (104) is formed surrounding the gate electrode. 

An LDD area (107) is formed on either sides of the channel area by self aligning technique, 
using the gate electrode as mask, to a predetermined width. The n+ type impurity area (106) is 
formed on either sides of the channel area separated from the LDD area, and has higher dopant 
concentration compared to the LDD area. 

USE - For microprocessor, microcontroller, microcomputer, semiconductor memory. 
ADVANTAGE - Enables width of LDD area to be controlled within predetermined range. 
Obtains gate electrode with high aspect ratio-Unnecessitates formation of insulating film and 
anisotropic etching. 
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ABSTRACT 

PURPOSE: To increase the aspect ratio of a gate electrode while enabling 
the LDD width to be precisely controlled by a method wherein an LDD region 
comprising specific impurity region is formed on a thin film semiconductor 
layer taking specific steps. 

CONSTITUTION: A part 101 to be a gate electrode is formed on an insulating 
film on a semiconductor so that impurities may be led into the 
semiconductor using the part 101 as a mask to selfmatchingly form the first 
amorphous impurity region 103 containing carbon, nitrogen and oxygen. Next, 
said part 101 is oxidized by anode-oxidizing step so that the impurities 
may be led into the semiconductor using the oxidized gate electrode 105 as 
a mask to selfmatchingly form the second impurity region 106 also 
containing carbon, nitrogen and oxygen. At this time, the first impurity 
region 103 previously formed is left as an LDD region 107 filling the role 
of the same. Through these procedures, the aspect ratio of the gate 
electrode 105 can be increased while enabling the LDD width L to be 
precisely controlled. 
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-C7AK^J^$^TH-2.fcJ6y-f 

[0035] y-c hmMiit(omm<nwi<t<8!im<z> 

1=>&&lZ£iTT*:)l,7TZ,{tl,rzmi£3 0 7*3*^3 
0805^, WL<tVim3 0 6 <D T« L ft 

co 03 6] ftts&m®&mfz>frt>o\z. ~>v=i> 



(6) *fBII¥5 - 1 1 4 7 2 4 
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SSSO&jg&S: 7X1 0 l9 cm" 3 ttTit5Ct«sgs 
[0 0 3 7] ST. JlOiifcLTtSafttfeCttofc 
S-tt-5fc*JC 1MBE©**^X*T2 5 0 < CT2B#F B 1/'? 

*i>fc»T f t &+»tzth(tt£-&& Z\ £*«W*J&:Hifc 6 

/0 [0 0 3 8] ^<D|g, S£*©*aiEl?SO^Si!0«^t^ 

z>. v>U7 7.mv>mi$.\z\z. mecvdm 
s-t?-a#s>ft.g>. 

[0039] ^©gt. mTammm\znmKf$.moiK*m 

ft. T)VS.m@,3 1 O&j&i&TZ,. 0 3 

(D) l;S$n5J;^ftN?t^;HTFT8i^ 

T^x/i/-«©Y h 'j^x(sig§(o^-&ic«, y-r hie 
oi:. y-r h&m£mm&<»miz\-tmm&m<®imiz£-o 

<Dtztb\z. y-f hE^^^iS«&-T'5Cidt«fc< ^ 

[0040] p s G($<Dj&m<$&\ztiziMe) 

&Z>8.mzmx.~Z, y-f hgBi^«WJE<0SJ6T^:^<. 
(fcf>Jfr— ;i^©at6t,») K-fk^^T^fcnT^-5 

[0 0 4 1] #*6£{»JtC£oT#e»n;fcTFT©!|t«=£ 
04 (a) IC^-T. TFT©^-^^JI.®^CD^:^$tt 
0. 5/imX2 0/im, #^S«^E3 0 8<£>4@teO. 1 

P!JCDmJEtt5 Vt<tbfc. ^i;< (b) 
tnTFTTf+^Mffl^f^HO. 5wmX2 

4/7 Ofim^ot mfr<z>w*>frt3ij;v\z* *%m&&m 

t *> Z. £ JC J: o r aWr'rti U - ^ S tl s 1 1 tc , 

^■^ssit (y-r h«£E**o v©t€roD KK>asit) 

l : L<{gTLfc„ ^iC^-^^SS^/hSifeTFTfi. 7i7 

tCfflt,^±-cag7?a&S. fr-tffr&tf. -€-(DJ:3/«cSW 
Tffiffl$n-5TFTO^-7®tiS*t^:^^«^|c{i, 

iSS^TttN^-v^PSTFTIC^UTiEaiLfc^. P5 1 
A' ^ ; 1/ m T F T ( Z -D U T PI m \Z ^ S T # -5 . 
50 [0 0 4 2] (*J£^2] S5^ttJL.07 



1] 

«SS"T. S«5 0 1 £ LT3-r>^7 0 5 9 

y^XTCVDSCct^T 1 5 0 nm^WML^o d 

[0 0 4 3] *fta***-yyhtT«* 

«H«*TOX/Xy^iiJC«toT* y< h®tffc®£5 0 4 
tfifl 1 5nm*£tt*fSU #tC, ffi^e-A^tC 

MFT^^MI5 0 7, E$|5 0 5&&Zf5 0 8 

S$H5 (A) IC^T. 
[0 0 4 4] ol^T. S5 (B) KSrJ: 3 T 
FT®«5 0 31Z7* hl/yX h 5 0 9 &&#Lfc«» 

-e#ffc#»>v>f (bf 3 + ) **^»*^*-f*> 

(B + ) $^f^>ttAlT, £$j£)TFTSg^5 0 2 tC 

t*777-f>wi:pao^>wi(W5 i ozmfc-r 

^ft>X^M-«7 0-1 0 0 keV, H-Xi 
111-5X1 0 u cm" 2 tlL 
[0 0 4 5] C^^W*«««j5SXStt4ittOteOjS 

[0 0 4 6] £«0TFT««5O2l:7*h 
l^X h 5 1 1 SftftL&ttlBTNffl^ttfc (HAtfU 
» <B*A*#;i&^ NST««JS«5 1 2*»dST 

[0 0 4 7] SSIC, y< hig-ES5 0 5-508 

-•?A<£>&B|5 13-51 6*»j5fcLfc. K§<S^{fcte« 

WfL&V't KE*T*« 5 0 6^5 0 7) J4BI— E* 
5 5 0fc««SftTU5. 

[0 04 8] »«<!:LTfct3 %^SOXf 1/>^U 
3-;m«6 5X7 >t-7Tt» LT, pH£7. 0 
±0. 2 «i:Lfc»»*ttfflLT*5il7a:^fc. 
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[0 0 4 9] ZLO^m-C. £30* 0. 5mA/cm 2 (O 
tflEa«2 5 0 Vl:iL&6, 5fetc 
«ofc**»«U «»*«0. 0 0 5mA/cm 2 fcft 
ofci;i5TMl«*Jl:» % »MMb*»7S-frfc. ceo 
J:-5fcLT»6nfc|»«K<fcBlcr>ffS»43 2 OnnTC* 

ofc. «±c^ct3tcLTv y< has • s^^^Hics 

/0 5 (D) TSSttSJiS&BMM&S 13-51 

[0 0 5 0] -tLT, U— — 
I*"— ;144, M^XY7r-y(:@^lT> 
( 1 0 2 t o r r «±) T1 X 3 0 0 mm 2 <D$: 

Aco tf— teK r Fx+yV- if— MA 
tf3 5 0mJ/cm 2 (DA >7— SggcO 1/— if — rtJIX & 

cfcoTte* mitmS 1 4*3ctlX5 1 6<DTIC{4@-r^T 

(D) C^tc -cOctolcbT, PSOffiA7ffi«A« 
5 1 7i-C-tlt»ttbTPffl©#IS»^F*E«««5 1 8 
*6lCNHOlSa^>|«lfi«5 1 9 t-C-ntRttL 

ft^^/P^co 1 /3- 1/2T*§, b£LTte0. 1 
— 0. 2 Mm**, atLTUO. 03 — 0. 2// 

[o o 5 i] "±a©i/— »f-7-»*i:«t?r. «sft 
l*^, it^Kfo mitKfo) *mi><mftLT* mm 

[0 0 5 2] ^*^T, «»tt«flEtA&3*«6*-*»c±V 
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&?&Bft^nffi®m&t^o%L&£mm-tz>£. mm 
mt&m\z5 u A/cm 2 (Dmm^wtL. i^it:2v^ 

-D±^itT^-Df^ ^IT, n.BE&2 5 0 V\ZKr>rc 

tf, **«ff*f2 5 0Vm ft en-5^ffiKfb^(Di? 
$ te**J 3 2 0 n mTfe-pL 

[0 0 5 3] :W^i:lT, E*0>£K&lft£Lfc. 
**+TU-1f-JH*#K:.fc^-T\ 7*5x£A 

>^iaecDQX-f »^Nd : YAGl/- tf— ttglO 
6 4nm) V>m.2&mi& 5 3 2 n-m) SflEJBU 

tt5nsec^L z*M-8«ttlkJ 
/cm 2 <hb;£o KWSrXYXT 1 — v±JCH36U, tf— 
ASrBSIt L-T* M*_tfH6 (B) KiS^T. 551^5 
5 2T^^n^J:p^^OX t y5 L >^*43C7S:o^:o 
[0 0 5 4] ^OXyf >^DtXtt/ftfl©7* h 

x^>^©*«#«Si&»&, x^f 

x y ? >^"T5»Bf Sfc-t<z>ffi«3&«/hS<, 
^ 5 bffl#Tfe^^^(C^l^-lf-TX l y^>^TS^ 
*«3X hMlCt>«nTl^»^*«. 0 6 (B) 
•5«Cffl»fty^ — >-C<0Xy?>* r T, L^t), -ttt« 

[0 0 5 5] K»*CVDj*BlfS«C!>^*>/t 

mzisms (e> ©521) (tife, tit, mmm 

0L%K (06 (C) 0D5 5 3) ZMl&Lrz* Z.<D£%, 
• &&%&mLT^&mit7 )l $ — V 2x<Dfr&m$l&}\z 

tf, ^««8iB»nMae*fl:7K«ft (sowtx) tm 

&1t7>^:-<y&mWi (40wtX) tSl : 1 OOJt 
*Ti^Lfc»»tli. BlftT;U5X^AOXy5 L >4/ 
3$3te6 0 nm/#T&50(C#U 7;i^x^Ate 1 
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i? h«ifiottfl:a*o*S:Ej6ttX!y5 L >yicj:oTx 
y^>^U Ay77-«i:j;oT, IB^co 

H H Wt<t 7 J V 5 x V A o * £ x y ^ > 9 T -5 i t * -5 

ft*>&IBT#£> 0 CCO«h#<DS^tt-f *>I-;f>yfl!) 
^tttlJ, #XSSeS2 0 s c cm, JE* 0. 0 8 t 
orr, RF/W-10 0WtLfco »ft3**fl!)Xy^ 
>yKMtl0nm/»T6ofc. CW^lclT, 

[0 0 5 6] *<0f£, &Jgl2g! 5 2 2-5 2 4 £^5 
(E) «^^B6 (C) \Z^kZ tlZ> o IZMf&Lfz. 

Nft*JHFTOy-X <**W4KK» £»« 
£fc, Pft*MFTW-7 (**^teK 

w » a*»nicaiei!i 507 \z»mt£tm. 
20 [0057] mmmz*\ ms\z\t^mmm<Dmmm 

£^To £T> SS8 0 1 £LTn — x>£/7 0 5 9 # 
5**tt«Lfc. fit, T^tfk^l8 0 2^ 
«100nmftU X/*y*ftCJ:t>T»J58Lfc. £ 
7^777yU3>*R8 0 3 *^7XTCV 
DS(CJ:oT5 0nmfc*^»jS!EUfc. ^(D±\zy^)ly 
7 7* is 0 3 >m<D&m<D B »Tft{t£*]R 8 0 4 fc-^tt 

6 0 0tT7 2^, a**BB« + -CT--;i,L, f?*£ 
SflSS-frfc. $ Ctl*7*hUVii r 77^-fti 
30 S*6lt'f*>xyf>^ (R I E) Sick^T/S^— x 

>^lt, (a) \z^?&o\zmft<D¥m&mm$: 

[0 0 5 8] SStC, Rft;***^— >*y hfr-Stt* 
*B«*T<Z>X/* settle JioT, y-f H1M8 0 5 

^(ommf)m^<ommzmmtu^u^mm\z{&^m^ 

il^ffiti 1 0 k e VT, H"Xili2X10 14 cm~ z T 
O^T, 6 0 0tT2 4PSWJ7X— ;Pft45££t 

|J n >m<D 9 * - ^ * s -tt fe B 
[0 0 5 9]*!:. X/ty^iJ>ySCJ;oT7A5r. 
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[0060] ^{r, ^->aAfttCcfcoT. ^m&m® 

xW«8 0keV, H-XIIISX 1 0 15 cnT 2 

en^o a*. s«<o^ta*«6, cioj: 
[0061] $ o 6ic«ft*ai;, i^®^ 

7" > ; &— TT^fn LT, pH£7. 0±0. 2£lsfzm 

*««0»«rc«aUfc. SS^2 5 ± 2 < CIC«ofeo 
[0 0 6 2] ZL<DVtW<-C. KftK 0. 5mA/cm 2 CO 
tff#2 0 0Vl:ilfc6» SJBE£— J^lC 
SofcJ^IiL, «»M*0. 0 0 5mA/cm 2 Kfc 
ofc<hC1^^8ft^il:ie>, ^®&{fc£if&7£-tffc., CCD 
«kifcUT»sn*:l»«ft;Bl«)ffStt*5r2 5 0 nmT 
feofco ^«?4H8 (C) C^To 
[0 0 6 3] U-lf-TX-^Siscfcofc. 
U-lf-teK r FX+y7-I/- if— SfflU, ^JA«3 
5 0m J /cm 2 ©/W-M^)l/-if-/^x4l 0 
->ayhflBI*Lfc. 4>&< <h 1 tf-fig&NcJ; 
oT, *jBa«JB©'>U3><©ttfltt*TFT<!!)»f^lc 

tlTi^***, \s—*f—<D^r7 — (D&t>'D£\Z ( £Z>^&(D 
CD |/— !f — JHtttt£*te*«TStf* d £ CDT, 
[0 0 6 4] U~1f-Z--;i,«. SSi±^:ii5i6-5>fcse> 
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«>, t»ft«tt6ttSTFT)J«ff6h&*oft. -ecD 
fc£>> ^tt*«***«HiLfc XStTI/- 1f- 

7 - * & C JSC o fc. 

[0 0 6 5] Sfc, #*J£0iJT«. 08 (D) t'^$tl 
Z><ko\Z, U— tf— jet»«6*6A»*#/!:. 
**««Ttt» 8«G>S»fc:i*LTl 0° ©ASTU- 

9, 8 i o»i+»fcis»fl:snfc^«ft««"r**. « 

*£8 1 1 tt^tt*ffl«Tttat>*«, l^—tf-^tCct^T 
WMkSftftJWTtS. ®t£8 1 2tt?W4MHir?& 

(d) ©*«o^««i«wjis«ffl-rntf«fc«r». 

[0 0 6 6] Z<D£o\ZLT* mTvmvt&mTLfz. -t 

T*Wtt«*Sr*JBKL, li*DCD7^- h U 7^57^-8 
-f • E^cD^tS*S£B^-l±> &JB&BI£ 

[0 0 6 7] CHtSfl4] *WWK:J:oT»Sn-5T 

tt— «K 1 %KDmWL±.\ZW$LZtltzm*<DT F TKjfcf L, 
(C, **W**lr»tt««©«98-C**»HT3-2 3 7 

[0068] **jfi«»ae:<Oct5araH*#*-rs i« 

^JS^^^T. **JB«tftt, 4#K¥3 - 2 9 6 3 3 1 
*CEJCatl$«t5«c r Pft*;HFT«hNft^T 

ftsi^i* (ik&mtt'T$:WkWrt*itibvz&m 
5? iig^go^i^st^n, s^icjcoTttBfflta* 
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Ttt»«Rfl*jW*< (2 0-1 0 0 nm) , P^** 
^TFTIiWWf ^ (2 5 0-4 0 0 nm) C 

[0 0 6 9] **«2©»^4:HI«C3-->^7 0 5 

903, y< mmmr 9 o 4 y< h«a • em 

9 0 6 £ 9 0 7 «r*]EKLfc. y< • E«tttr>Ttt 

*>E*9 5 0K««SftTlr>S. (09 (A) , 010 
(A) ) 

[0 0 7 0] ££IC, y< h«§ • SIR 9 0 6, 9 0 7 

9 0 6, 9 0 7 CD^H (iffifecttffflffi) \ZWHk7fr$ 
-^AcOttK9 13,91 4&Mf8.Ltz. HSKfbte* 

»{tttOffStt»6 0 nmT6^ ( (010 (B) ) 

[0 0 7 1 ] &£B9 (B) lC&t>T> 9 5 1 T^Stl 
5 y< K^S • ffi«!9 0 6^rk-1f-Xy5 1 > 

yiCJ:oTE«9 5 0*6«0*bfc. *UT, CC0« 

uOt«l:tta*tBi2 5 OViTltffc. 
E»9 0 6lCtt««*Wl)5tlr><0-r?* ffiJ<3D»Kt> 

£c&js>ofc**, e«9 o 7iztt««[*«atn*&ae>, y 

-f hE^9 0 7 <Dmmizm$fa3 0 0 nm^ftJiR 

-!>ift»*«»«*nfc. (010 ( C ) ) 

[0 0 7 2] fO^, U—*f-7-—)\,&&ZL fritz. 

*tft (hio«m \tmmm<tm<Dmz&3 o o n 

mT&D* #eafi«fe 1 5 0-2 0 0 nm^ffib*:,, 
Sfc. *7±y h&ttOffife 1 0 0—1 5 0 nmT&o 
(01 0 (D) ) 

[0073] ^cr>m> mmm2<Dm^Lmm\z, 

xr I/— tf — (c .fc o X> — ^AEJSKOsfcHtttt 

Bf*xyf>yu Pft**TFT©y>f htft^e 
«9 0 7^64WKU» Sfc, E»9 5 0£«HKL&. S 

U E«9 2 4*>9 1 1 SHWKLfc. ^Oi^iCLT, 

[0 0 7 4] CO«t5k:LTff«lSnfciaBt*lr>T 

Hfc. ~?5. Pft*ATFTIt KXM^aBJBTft 
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[0 0 7 5] COJ:5fc:i*0*S±K:«tt*«aft: ST 

•OMBBCUKaTFT^ W*B»»Ctt»»flET 
FT*«»#Sft*. ^OJ:5ft*BET*B»l:*CfcT 

[0 0 7 6] 

70 DDafTFTSrf^SS-r^Ct^pItttftofc. ^X^X 
Mf&Lo&o -tOLDD 1 0- 1 0 0 

[0 0 7 7] fc%^Au SeAiBO^TX^^ KJt*U £* 
T^7X^^ htt^y< H««K43^TtK #5891 & 

£fcD* Sfc, LDD««aEO«t)»SBCfi|»-r-5C:fc*« 
[0 0 7 8] *»W»4*tLT.>'Uii>*Oip»#»a 

[01] *%0^tC<fc^LDD^f^SJ^ffico»fH0^^ 
£0 To 

[0 2] S£*^LDDf^S^ffic^Sfr®0^^-r* 

[0 3] *»^S*Jfflbfctft*a«±^C!>NMOS0!)fP 

[04] *^i£^J-Cf^SLfcTFTO^ft^^Tc 

[0 5] ^RWCcfc^TFTOfPKiaWOWffiHSS 

-r. 

[06] *5£W\ZJ:Z>TFT<DftmxmM<D±mm$:7x 

[07] *^H>giC<fc^TFT^f^Sxg0!l$:[HlgS0tCJ: 

[08] *^B^ICJ:^TFT^f^SXgf?iJcO»f®0^^ 
T. 

[09] *%0Jtrci:^TFTOf^SiIg«»|cO±ffi0^^ 
t. 

[01 0] *RW\Z3:2>TFT<Dftmj:Um<Dmffim$: 
[»f©R«] 

ioi *w hMt&s^aMfr 

10 2 y>f hfftlkK 

£0103 n ~ 



1 0 4 
10 5 



19 



(ID 



1 0 6 
10 7 



&ffi¥5 -114724 

20 

LDDgg 



mi) 



im2) 



10 1 

lot 

103 Or > 




C A ) 
105 104 

at 



an in 



c » > 



104 tn* ) 




Prior Art 




C A > 



S03 Or) 



204 



S 05 




c c > 



206 (n* J 




it 



J |t *0TOr) 



CD} 



[B3] 




305 303 



308 



C B 5 



u - * 



c c 5 




308 



310 



C D > 




[B7] 



C A > 



_fTL I 



_m_ 



C B > 



c c > 



f 



(13) #ga:qi5_ 114724 

[0 5] [0 6] 




(14) 



4$§!1¥5 - 1 1 4 7 2 4 





&my-s - 114724 



